A novel glucuronyltransferase in nervous system presumably associated with the biosynthesis of HNK-1 carbohydrate epitope on glycoproteins.
Recently, embryonic chicken brain extract was shown to contain a glucuronyltransferase, which transfers glucuronic acid from UDP-glucuronic acid to glycolipid acceptors (neolactotetraosyl ceramide). The enzyme was also suggested to transfer glucuronic acid to glycoprotein acceptors (asialoorosomucoid) (Das, K. K., Basu, M., Basu, S., Chou, D. K. H., and Jungalwala, F. B. (1991) J. Biol. Chem. 266, 5238-5243). In this study, the glucuronyltransferase activity in rat brain extract was separated into two groups by UDP-glucuronic acid-Sepharose CL-6B column chromatography. The enzyme recovered predominantly in the effluent fraction (GlcAT-L) catalyzed the transfer of glucuronic acid to glycolipid acceptors but not to glycoprotein acceptors, whereas the enzyme recovered in the eluate fraction (GlcAT-P) transferred glucuronic acid most predominantly to glycoprotein acceptors and very little to glycolipid acceptors. GlcAT-P was able to transfer glucuronic acid to oligosaccharide chains on asialoorosomucoid. The enzyme recognized a terminal lactosamine structure, Gal beta 1-4GlcNAc, on glycoproteins. It was localized in the nervous system and was hardly detectable in other tissues, including the thymus, spleen, lung, kidney, and liver. Although GlcAT-L and GlcAT-P shared some properties in common such as tissue distributions and developmental changes, they exhibited marked differences in their phospholipid dependence and in their pH profiles, apart from their respective acceptor preference to glycolipids and glycoproteins. The acceptor specificity and tissue distribution suggest that a novel glucuronyltransferase, GlcAT-P, is involved in the biosynthesis of the sulfoglucuronylgalactose structure in the HNK-1 carbohydrate epitope that is expressed on glycoproteins.